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Tämän insinöörityön tarkoituksena on tuottaa vertailu yrityksen varaston ulkoistamisvaih-
toehdoista. Tapausyrityksen on tarkoitus käyttää työtä arvioinnin ja päätöksen teon tukena 
valittaessa palveluntarjoajaa nykyiselle varaston tilalle. Insinöörityössä rakennetaan ensin 
tarvekehys hyödyntäen yrityksentarpeita sekä tunnettua tietoa aiheesta. Lopuksi työssä 
verrattaan eri ulkoistamisvaihtoehtoja viiden eri palveluntarjoajan välillä. Palveluntarjoajat 
valittiin vertailuun niiden nykyisen toiminnan perusteella tapausyrityksen tilaus- ja toimitus-
ketjussa. 
 
Nykyään tilaus- ja toimitusketjun jatkuva kehittäminen on tärkeää yrityksille, jotka haluavat 
menestyä kovassa kilpailussa. Yhteistyön kehittäminen on yksi tilaus- ja toimintaketjun 
pääalueista. Yritysten täytyy yhdessä luoda uusia toimintamalleja pärjätäkseen kilpailussa. 
Ulkoistaminen on yksi tilaus- ja toimintaketjun sekä yhteistyön osa-alueista. Ulkoistaminen 
nähdään silloin mahdollisuutena, kun yritys haluaa keskittyä ydinosaamiseensa. 
 
Insinöörityön tutkimusmenetelmänä käytettiin toimintamallista tapaustutkimusta. Tutkimus-
aineisto kerättiin tunnetusta kirjallisuudesta, yhtiön sisäisistä dokumenteista sekä haastat-
telemalla henkilöitä, jotka osallistuvat nykyiseen tilaus- ja toimintaketjuun. Osa aineistoista 
perustuu tutkijan omiin havaintoihin. Tutkimustuloksena tuotettiin työkalu varaston ulkois-
tamisvaihtoehtojen mittaamiseen sekä suoritettiin itse mittaus eri palveluntarjoajan välillä. 
 
Ulkoistusvaihtoehtojen mittaus on suoritettu tässä insinöörityössä viiden eri vaihtoehdon 
välillä. Mittaustulokset on annettu kohdeyrityksen käyttöön sisältäen ehdotukset suositel-
luista jatkotoimenpiteistä. Tutkimustulosten perusteella tapausyritys voi pienentää yrityk-
seen varastoon sidottua vaihto-omaisuutta, sekä suurentaa kokonaistoimitusten määrää 
siirtämällä tietyt tuotteet ulkoisenpalvelun tarjoajan tiloihin. 
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This Thesis objective is to construct an evaluation tool for warehouse outsourcing and 
conduct an evaluation of the outsourcing service provider candidates. Furthermore this 
Thesis is meant to use as a decision making tool for the case company when considering 
new warehousing solutions. First in this thesis a conceptual framework is created utilizing 
case company requirements and existing knowledge of the subject. Later the evaluation is 
conducted between the five different service providers. Service providers are chosen by 
their position in the current supply chain of the case company. 
 
Continual improvement of the supply chain is vital for the companies who want to succeed 
in the highly competitive business. Developing collaborative relationships is one of the 
main subjects of Supply Chain Management. Companies need to create together new 
business models to compete. Outsourcing is one the main collaboration method in SCM. 
Outsourcing can be seen as an option when the company requires focusing on their core 
business.  
 
This thesis is conducted as a qualitative case study, with action research methods. Re-
search data is collected from existing literature, case company internal documents and 
from interviews and discussing with the personnel who participate in the current supply 
chain. Certain data is based on the researcher own observations. A tool to measure out-
sourcing service providers is created as a research outcome. Furthermore the research 
includes the actual evaluation of the available candidates for the case company. 
 
Evaluation is conducted between the five different outsourcing options. Evaluation results 
are given for the case company. Research results include further suggestions for the case 
company. According to the findings the case company can reduce the warehouse invento-
ry and increase the amount of the collective shipments when outsourcing certain products 
for the best candidate. 
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This Chapter provides background information of this Thesis. First the chapter intro-
duces the case company and business context. Later the business problem is defined. 
Finally the research objective for this Thesis is outlined and the research scope is de-
fined. Finally the structure of the Thesis is described.  
1.1 Study context and the case company background 
As a foreword: Supply Chain is a network where different organizations control and 
develop material- and service flows when acting together. These organizations can be 
manufacturers, suppliers and logistic service providers. In the current competitive busi-
ness environment companies must seek ways in the supply chain to develop ad-
vantages against competitors. One method to gain advantages is to focus only on core 
business services. A company focusing on the core services might consider outsourc-
ing for non-core services as an option. On retail business outsourced activities are 
usually logistic services. Outsourcing and collaboration is possible especially if one of 
the supply chain members principally focuses on a desired outsourcing activity already 
(Bowersox et al 2013: 396, Ritvanen et al. 2011). Therefore this Thesis focuses on 
evaluating available warehouse outsourcing candidates for a small sized Finnish infor-
mation technology (IT) retail company.  
The case company sells hardware and software products and provides training and 
consulting services primarily for the institutional education sector. The company is new-
ly created and founded on 2010. The case company has currently thirteen employers. 
Majority of the personnel are technical salespersons who operate all over the market 
area of Finland. In a small organization it is common that all the members of the com-
pany are working cross functionally to provide best service or solution for the custom-
ers. The company has three sales offices located in major university cities in Finland. 
The offices should not be mixed with retail stores what the case company doesn’t have. 
Three sales offices provide wide coverage of the local market area. The case company 
has some foreign customers, but over 99% of the company revenue comes from the 
local market. All sale is done by face-to-face or thru online and via telephone solutions. 
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The company also has an extranet-based Internet shop for certain customers and 
products. 
The case company product portfolio contains licenses, hardware and software products 
and accessories from different manufacturers and suppliers. Sold IT products are for 
example desktop and tablet computers, software licences, tablet storage cases, wire-
less network equipment and computer accessories, which includes cases, cables, and 
adapters. The sold products are purchased from different suppliers and manufacturers 
in Finland, Scandinavia and Europe. Figure 1 illustrates the current supply chain of the 
case company. 
 
Figure 1: Overview of the Case Company supply chain (product movements) 
In the case company Purchasing Manager (PM) is running Supply Chain operations. 
PM is responsible of procurement operations and supplier relationships. As can be 
seen on the Figure, the case company supply chain consist of three main suppliers 
(A,B and C). Main suppliers operate likewise in the local market area. However the 
Case Company is additionally purchasing products directly from a few different manu-
facturers. These products are shipped directly to the company warehouse and after-
ward delivered to the end customers. The case company main warehouse is located at 
























Highly competitive and growing commerce is causing that the case company should 
have a large product portfolio to gain competitive advantages against the competitors. 
Therefore some products what are not available in the inventory of the main suppliers 
are ordered from other smaller suppliers (D,F…) in a large bulk and first shipped to the 
company main warehouse and then delivered for end customers in different shipments. 
The products from other suppliers are delivered thru case company warehouse to the 
end customers.  
1.2 Business problem and objective 
The case company is working in business that has growth rapidly during the last years. 
Continual business growth is causing a problem that the case company main ware-
house is not competitive enough to handle all deliveries for the customers. Therefore 
some shipments are done using direct deliveries from the suppliers for the customers. 
However one customer order can include products from many different suppliers. 
Therefore customers are receiving multiple packages and shipments directly from the 
case company suppliers and from the case company main warehouse. Additionally the 
case company new business ideas and larger product portfolio requires more actual 
storage space. Furthermore the case company tend to remain as a small and agile 
sales organisation and focus more on selling services, than handling the shipments 
and product warehousing. Therefore the case company states that the current ware-
house must be outsourced to a more competitive service provider.  
This thesis is focusing on finding the reasons for warehousing, outsourcing and Collab-
oration. The literature related to these topics are analysed to construct a partnership 
evaluation tool for the Case Company. Reasons for warehousing are necessary to de-
fine by analysing the current product portfolio and other case company warehouse re-
quirements. Best practises of the Supply Chain Management are overviewed shortly 
and focusing on Supplier Relationship and Collaboration between the members of the 
Supply Chain. 
The objective for this Thesis is to construct an evaluating tool to measure available 
partnership options for the case company. Furthermore this Thesis conducts the analy-
sis of the available partnership candidates in the local market area. According to the 
candidate analysis some further suggestions for the case company are made and the 
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best candidate is presented for the case company. The outcome of this Thesis can be 
used as a decision making tool when considering warehouse outsourcing. 
In this Thesis the research question can be defined as: 
 
To find an answer for the research question, this study will analyse the current case 
company requirements, focusing on the purchasing portfolio, supplier relationships and 
warehousing strategy. Furthermore this Thesis outlines the case company future re-
quirements for warehousing and defines the parameters for measuring the candidates. 
Best practises of SCM, procurement management, warehousing as well as outsourcing 
and collaboration will be analysed to conclude research material to support planned 
measurement parameters. 
1.3  Structure of the thesis 
The Thesis is divided in six chapters. Chapter one introduces the business context and 
forms the objectives of the study. Chapter two presents the research approach, re-
search design, research material and methods, which are related to this study. Chapter 
three introduces Supply Chain Management and Collaboration practises found from the 
existing literature. Later on section 3.6 the conceptual framework is created as a con-
clusion of the existing practises. On Chapter four the case company requirements are 
defined and the framework is customized to meet the requirements. Chapter six evalu-
ates the available warehouse-outsourcing candidates. Finally section six concludes the 
results of the study and presents recommended suggestions for the case company.  
How to evaluate available warehouse-outsourcing options for the case company? 
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2 Research approach 
This section describes the research method applied in this Thesis. First the research 
approach is defined. Later this chapter focuses on how the data is collected and ana-
lysed. Finally the Reliability and Validity of this Thesis is described. 
2.1 Research process 
The study is constructed as a qualitative case study research. In a case study it is 
common that a study subject is a phenomenon or an event. Therefore a case study is 
focusing on a small amount of incidents. Furthermore a case study is a profound and 
thick description of the research subject. In qualitative case study it is necessary to 
define the research scope and to collect required amount of data to answer questions 
“how” and “why” (Laine et al. 2007 and Yin 2009). 
This study aims to evaluate the available outsourcing options for the case company. 
The research design of this Thesis demonstrates how the data is collected and how the 
final outcome is developed. The research design is shown in Figure 2. 
 
Figure 2: Research design 
6 
  
The research is based on action research methods. According to Yin a case study re-
search process starts by planning the research objective. Therefore first the business 
problem is defined and the thesis objective is set. Afterwards the existing knowledge on 
SCM and Collaboration is analysed. Next the conceptual framework for the measure-
ments is created. Later the framework is customized to meet the case company re-
quirements. Finally the framework is used to evaluate the available candidates. At the 
end the evaluation is presented for the case company with some further suggestions. 
In a qualitative case study the research material should be gathered from various 
sources and in various ways. Therefore the research data is collected during every 
phase of the research. Collected data is including the case company current state and 
future requirements, which is gathered from discussions and interviews with the case 
company key personnel. Furthermore various data is based on researchers own ob-
servations. 
In this Thesis the case company improvement requirements are evaluated by inter-
viewing the company personnel. Yin argues that the data collection and analyses are 
coming together. Hence known literature is reviewed to find best practises to support 
required improvements. Furthermore Yin argues that in a case study it is possible to 
return on a design phase and analyse already collected data and start the research 
process again. Figure 3 illustrates the theoretical design of the case study research. 
 
Figure 3: Case study research process (Yin 2009:2) 
Figure 3 demonstrates that the researcher can return on earlier subjects to replicable 











data is measured within the case company to continue the research process. Further-
more a better understanding of the research subject provides broader ways to under-
stand what practises or theories work in the case study context (Yin 2009 and Laine et. 
al 2007). Therefore in this Thesis is the case company requirements are measured 
carefully. 
According to Yin a case study is a flexible process (Yin 200). It is common that study 
questions are defined and modified during the research process (Laine et al. 2007). 
Therefore after the company internal data is analysed and known best practises are 
reviewed the collected data is to be measured again with the case company personnel. 
Finally the supplier candidates are evaluated based on surveys and interviews between 
the researcher and the candidates. Final evaluation is built on how the suppliers met 
the case company requirements. 
2.2 Data collection and analysis 
Based on Yin (Yin 2009: 102) the data can be collected by conducting various meth-
ods. In this Thesis the collected data comes from several sources: researcher own ob-
servations, interviews, and the case company internal data. Furthermore the research 
material in this Thesis includes known theories and best practises of the research sub-
ject. Figure 4 illustrates how the data for this Thesis was collected.  
 






















According to Yin the use of various information sources guarantees that the research 
problem is analysed through several aspects. Various information sources allow sever-
al phenomenon facts to be discovered (Yin 2009). Next section provides detail infor-
mation about the data collection in this Thesis. 
2.2.1 Interviews 
Interviews are one of the important information sources in the case study (Yin 2009). 
Yin argues that the interviews should be theme-guided discussions than question que-
ries. Theme guided discussions reduce the risk of the competition and allows the inter-
viewer to transform the content of the interview and move crossing between the ques-
tions. The interviews conducted on this research were semi-structured and included a 
lot of brainstorming. In this study some of the interviews were discussions with the 
company personnel. Critical for success in qualitative interview is to provide interview 
questions and themes for interviewers in advance (Tuomi and Sarajärvi 2002, Yin 
2009). Therefore some of the questions and themes were provided for the interviewees 
before the actual interview. 
The interviews were done in three phases. Frist phase of interviews and discussions 
were done inside the case company. The purpose of the first phase was to listen im-
provement proposals from the case company personnel. The gathered data was ana-
lysed and a first framework of the research was constructed. Later some available best 
practises were presented for the case company to gather more information about the 
company requirements and specify the research scope. On a final discussion the re-
quirements were defined based on interviews and discussions with personnel in main 
roles of the case company supply chain. 
The second phase of interviews focused on analysing the current needs of warehous-
ing, supply chain of the company and current product portfolio of the case company. 
Furthermore the future needs of warehousing were defined. Gathered data was con-
structed to a current state analysis of the case company. Later a model for questionar-
ies’ was constructed to interview all outsourcing candidates. This model was checked 
with the case company to make sure that all necessary data was included. 
Final phase of interviews was focusing on warehouse outsourcing candidates. First 
interviews were conducted to gain information how well outsourcing candidates meet 
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the case company requirements. The persons for interviewees were chosen by their 
position in the company and by their role in the current supply chain. Interviews with 
outsourcing service candidates were conducted by providing them some interview 
questions earlier, but not sending all the questions to avoid pre-planned answers, 
which would affect on the final evaluation. 
Totally five interviews were held outside of the case company. The interviews consist of 
interviewing three possible supplier candidates and two 3PL other options. Two other 
options were included and interviewed to gather information about another type of solu-
tion for the current business problem. Interviews and discussions were conducted in a 
manner that provides a neutral opinion about the business problem (Yin 2009:106). 
Table 1 shows the interviewed persons and the interview method. Case company 
members are marked as C, the current supplier candidates as S, and third-party lo-
gistic service providers as 3PL. Table 1 also illustrates interviewed person position and 
role in the company. The interview questions are attached to this Thesis as appendix 1 
and 2. 
Initials Position Role (C) / (S) 
/ (3PL) 
Date 












Director of logistic opera-
tions of the Supplier 1 
S 15.5.2013 
SM Sales Manager Account manager of the 
Supplier 2 
S 15.5.2013 
DL Director of Logis-
tics 
Director of logistic opera-
tions of the Supplier 3 
S 17.2.2013 & 
20.5.2013 
DM Sales Manager Sales Manager of the logis-
tic services of the current 
transportation company 
3PL 21.5.2013 
SM2 Logistic Manager Sales manager of the 3PL 3PL 5.2013 
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Table 1: Conclusion of the interviewed persons 
2.2.2 Observation and documentation 
Yin (Yin 2009:86) states that the advantages of direct observations are contextual.  
Therefore the collected data includes researcher direct observations. The researcher 
took part in a meeting with one of the supplier and had direct observations of the cur-
rent warehouse management during a certain period of time. The researcher worked 
as a Supply Chain Analyst at the case company, but was newly recruited when the 
research was conducted. Therefore the researcher tries to provide neutral look of the 
case company and the business problem. Furthermore the researcher worked in close 
contact with Purchasing Manager. Researchers own observations were documented by 
notes and discussed trough with the case company personnel listed earlier at table 1 in 
weekly meetings. 
The case company also provided limited internal company data for the researcher to 
able to measure most important suppliers and products of the current supply chain. Yin 
(2009) argues that using the internal documentation is effective since it provides pre-
cise data. However the exact internal data is not included to this thesis as it is im-
portant for the case company.  
2.2.3 Analysis of the data 
Tuomi and Sarajärvi argue the objective of the research material is to construct a theo-
retical entirety. Theory found from literature can be used to support the findings. Prob-
lem in data analysis in the case study is that research methods and used data are re-
searcher chosen. Significance of the theory is essential to include into Thesis. The the-
ory should be analysed in a way that it provides visible cause-and-effect chain, for ex-
ample how earlier collected data affects on the findings (Laine 2007 and Tuomi and 
Sarajärvi 2013). 
In this Thesis the gathered data was analysed to define relevant data for this research. 
The objective for the data analysis was to provide solution for the business problem. All 
other data was saved but proved to be not essential for subject to this Thesis. Later the 
findings were browsed trough with the case company personnel for a feedback. Finally 
the kept data was divided into five different categories. The categories were: Quality, 
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Costs, Time, SRM and Others. Every section contained information about the subject 
and the section was graded based on how the candidate met the company require-
ments. The final grade of the outsourcing candidate was based on total score of all 
sections. Data divided into different sections shows where the challenges were found 
and where the improvements should be done. 
2.3 Reliability and validity 
Yin (2009) argues that the research should be reliable. Reliability is measuring how 
reliable the research is. Reliability is needed to reduce the errors and biases in the 
case study. In this study reliability is covered with precise documentations from the 
researcher and wide the data collection of the research subject. All the statements 
found in the study are referred and documented (Yin 2009:40-45). 
Validity is defining how well the used research method is measuring the research prob-
lem. In this study validity is obtained with the interviews and discussions only with the 
people who are related to this subject. Furthermore the research literature is based on 
the research problem. Also most of the used literature is recent and up-to-date. In this 
study can bee seen clear cause-and-effect statements that according to Yin (2009) 
increase research validity. Additionally high validity of the research allows making gen-
eralizations based on the research. However in this case study a generalization can be 
difficult, because the case company is operating in a exclusive environment and has a 
unique structure (Yin 2009:40-45).  
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3 Supply Chain Management and Collaboration 
This chapter is introducing Supply chain management practises and focusing on pro-
curement, warehousing and collaboration in the supply chain. Furthermore this chapter 
provides tools to analyse case company current inventory and creates a conceptual 
framework based on the existing practises and analyses. Practises are providing suffi-
cient view of the needed variables to analyse case company requirements and internal 
data. 
3.1 Supply Chain Management Overview 
Supply chain management (SCM) is managing and collaboration with all members who 
are involved, directly or indirectly in the supply chain. Mutual for the companies is that 
every company has its own role in supply chain. SCM thinking was evolved in the late 
20th century when companies understood to focus on a big picture and not just trans-
portation and logistics. SCM contains detailed planning and management of the com-
pany material flow and service flow. SCM consists of all elements that are in the pro-
cess of filling customer requirements. According to SCM, supply chain should generate 
value for the end customer in every stage of supply chain. Entirely SCM includes ware-
houses, retailers and even customers themselves. Therefore SCM does not just only 
focus on a logistic side of the supply chain (Chopra & Meindl 2004). 
The four main objectives of SCM are waste and product cost reduction, flexible re-
sponse and compression of order-to-delivery time. Brewer and Speh define waste as 
everything that is not creating value for the customers. Removing duplications in supply 
chain reduce waste as well as co-ordinating operations reduce waste. Duplications in 
the supply chain are typically inventories what the supply chain members have (Brewer 
and Speh 2000). More of inventories and warehousing is revealed in the Section 3.3.  
Supply chains are customized to provide better customer satisfaction. Therefore supply 
chains are continuously under pressure of lower delivery times and better flexibility. 
One of the main elements of SCM is to improve existing supply chain. When SCM is 
consisting many different participants, collaboration is a critical when improving current 
operations. Companies must develop deeper commercial relationships between the 
members of supply chain to overcome challenges. Outsourcing is a defined as a one 
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method of collaboration (Ritvanen et al. 2011). Outsourcing is clarified closely on sec-
tion 3.4 and the significance of collaboration is enlightened in Section 3.5.  
3.2 Procurement 
As stated earlier this study focuses on a small IT-retail company. In a retail business 
the products bring the revenue for the case company along with the services. Hold 
products can be described as an inventory and inventory requires a warehouse. There-
fore this section is analysing the needs of warehousing by focusing on to procurement 
operations and tools to analyse the product portfolio which is to be stored into out-
sourced warehouse.  
Procurement is a part of Supply Chain Management. Procurement objective is to gath-
er needed products and services in time, in a quality manner and at the expected price. 
Procurement can be also stated as purchasing or buying (Bowersox et al. 2013, Rit-
vanen et al. 2009:181). Procurement management task is to find suppliers that meet 
best the company requirements (Scott et al 2011). In 21st century procurement has 
become closely a part of SCM. The concern of the products and prices has moved to-
wards of the thinking of how to develop effective supplier relationships to provide more 
value for the customers (Lysons and Farrington 2012:12). An effective supplier rela-
tionship helps the company to maintain continual supplies and deliveries. These opera-
tions will eventually minimize inventory. Optimal objective for procurement is to use 
Just-In-Time (JIT) approaches (Bowersox 2013:80). 
JIT strategy is widely known and used in manufacturing and retail business. JIT was 
developed within the Japanese Automotive industry. Therefore in some cases JIT is 
still referred as a Toyota production system. Basically on JIT strategy, the products or 
goods are available only when needed. Therefore JIT objective is to reduce and mini-
mize all non-value adding services in the supply chain. Non-value adding activities are 
for example lead-time, product handling and inventories (Lysons and Farrington 
2012:336). On procurement management JIT approach would mean that in the inven-
tory would only contain products what are to be delivered soon. This requires smaller 
purchasing amounts and regular deliveries. Achieving JIT it is necessary to develop 




As stated earlier, in a SCM view the objective of the procurement process is to provide 
value for the organization and for the customers. Value can achieve by co-operating in 
the organisation and with the suppliers and customers (Bowersox et al 2013, Ritvanen 
et al 2009:181). Lysons and Farrigton argue that careful supplier selection and rela-
tionship development reduces the risk of the supply chain (2012). Supplier relation-
ships and collaboration is specified more on section 3.5. 
Procurement can be reactive or proactive. In reactive strategy procurement focuses on 
product prices and total cost. Company conducting reactive strategy see large purchas-
ing quantities and inventories as a way to reduce risk of business. This research is fo-
cusing more to proactive procurement strategy. Proactive strategy aims to reduce in-
ventories and amount of suppliers. (Ritvanen et al 2011:32). To reduce inventories and 
focus on better collaboration it is essential to evaluate current inventory and the case 
company requirements. Therefore next section is focusing on purchasing portfolio. 
3.2.1 Purchasing portfolio 
As stated earlier, according to JIT strategy procurement objective is to keep inventory 
small but sufficient for customer demands to maximize profits and value for the cus-
tomer. Therefore to understand the needs of warehousing or outsourcing it’s required 
to analyse the current inventory. In this research analysis of product portfolio is based 
on three different methods. The methods are: Activity Based Costing (ABC-analysis), 
Kranjic purchasing portfolio and Total cost of ownership (TCO). 
In ABC analysis sold products are divided in different sections based on the sold 
amount, gross margin and the amount of the customers. ABC analyse provides tools 
for reducing the total amount of the inventory and likewise improves the availability of 
the products. ABC analyse argues that products which generate 20% (A-class) of the 
customers creates 80% of the revenue, contribution margin and customer reclaims. 
Likewise the majority (80% B and C products) of the customers are only forming 20% 
of the business volume. According to ACB analyse the company should concentrate 




  Percentage 
of items 
Percentage of 
value of items 




About 20% About 80% Close daily control 
Class B 
products 
About 30 % About 15% Regular review 
Class C 
products 
About 50% About 5% Irregular review 
Figure 5: ABC Analysis (Lysons and Farrington 2012:313) 
Figure 5 shows how the company products are divided according to ABC analysis. Mi-
nority, Class A products, are gaining over 80% of the profit. Similarly B and C products 
are gaining totally only 20% of the profit. Normally a company wants to provide high 
availability and consistent delivery of the most profitable products. Therefore ABC 
analysis is necessary to conduct to find most profitable, Class A-products (Lysons and 
Farrington 2012:313). 
In some cases a wide product portfolio does not give a full overlook to identify most 
important products of the inventory. However Kraljic (1983) purchasing portfolio analy-
sis divides products based on the economical impact and a supply risk of the products. 
Kraljic argues that the products should be categorized into four fields based on if the 
products have strategic, volume, standard or bottleneck effect for the company. Prod-
uct portfolio objective is to minimize supply risk and to increase purchaser’s influence in 
supply chain. The method can be adapted to different industries and the method is not 
depending on the size of the company. Many researchers have adapted the model, but 
the basis of the model has remained same (Kraljic 1983, Ritvanen et al 2011, Lysons 




Figure 6: The purchasing portfolio matrix (Adapted from Kraljic 1983) 
In the figure 6, y-axis is an economical impact (e.g. profit, cost and volume of the prod-
uct) and x-axis is the supply risk (e.g. amount of available suppliers and product deliv-
ery times). Suppliers who has strategic products on the top right corner, needs the 
most supplier management. Correspondingly products on the left bottom corner need 
the least supplier management (Kraljic 1983). 
When usual procurement based on the product price, Total Cost of ownerships (TCO) 
is focusing on the total cost of the purchase for the company. In procurement man-
agement it is essential to focus on TCO. TCO includes all cost from identifying need of 
the product to delivery/transportation cost and caused reputation for the firm. Larger 
quantities usually offer smaller unity cost but increase current inventory and carrying 
costs. Furthermore tradition procurement does not provide tools to analyse cost of val-
ue adding services in a big picture. Traditional procurement also forgets cost of han-
dling and cost of repairing and maintenance. Therefore purchased products must be 
also analysed by the TCO to discover SCM improvement opportunities (Bowersox 
2013:80-82). 
Bowersox et al. (2013) are arguing that procurement management should evaluate 
TCO to analyse true expenses of the purchased product. When considering all events 
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of TCO many of the opportunities to lower TCO are depending on the closer collabora-
tion with the suppliers (Bowersox 2013: 80-82). 
Knowing well the company product portfolio, a company can recognize strategies 
against supply chain interruptions (Lyson and Farrington 2012). Therefore in this The-
sis the case company Purchasing Manager is interviewed along with Managing Direc-
tor of the company to understand current inventory and future needs of the company. 
Also company internal data is used to analyse the inventory. Next section is focusing 
on warehousing as a method to store the inventory. 
3.3 Warehousing 
This section is presenting warehouse operations and methods related to this Thesis. 
First the section is focusing on principals of warehousing. Then the warehouse opera-
tions are introduced as well as costs of warehousing. Later on available warehouse 
options for the case company are presented. Finally this chapter focuses on the risks of 
warehousing.  
3.3.1 Warehousing in general 
When procurement management selected products to purchase, warehousing focus on 
how the purchased products are stored to a warehouse. Warehouse is a place to store 
or hold company inventory (products). Lysons and Farrington (2012) argue the reasons 
of keeping inventory as: to smooth cyclical demand, to gain benefit in purchasing 
amounts and to way to reduce uncertainty in supply chain. Uncertainty in supply chain 
can be caused by supplier failures and surprising demands of the customers (Lysons 
and Farrington 2012).  
Hokkanen et al. divides warehouses into few different categories. Material warehouses 
are used before manufacturing. Material warehouses store raw material from different 
suppliers. Component warehouse is used to store semi-conducted components for 
later assembly or manufacturing. However this research is focusing on warehouses 
that store finished goods. On a case study warehouse finished goods are stored to wait 
later shipments for the customers (Hokkanen et. al. 2011). 
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All introduced warehouses have similar warehouse operations. Warehouse operations 
are needed to maintain product availability. As stated earlier warehouse inventory 
should be supervised at all time. Therefore warehousing is highly connected to a pro-
curement process. Essential on warehouse operations is that order to delivery times 
should be short (Ritvanen et al. 2011). Nowadays warehouse operations can be fully 
automated, semiautomatic or entirely based on physical work. Figure 7 illustrates phys-
ical work and information flow in warehouse operations. 
 
Figure 7: Warehouse operations (Hokkanen et. al. 2011). 
Figure 7 contains main warehouse operations. First on the left side of the figure prod-
ucts are received and transferred to warehouse. These operations are including ship-
ment quality check and taking in the products to a company system. On a right side of 
the figure can be seen the product handling before customer shipments. First products 
are picked up, then packed and finally shipped for the customers. Warehouses can be 
used to form customized product combinations for special shipments. Logistic costs are 
based on the volume and shipment size. Therefore logistic costs are decreased while 
using collective shipments (Bowersox et al 2013).  
In every stage of warehouse operations information is delivered to the company sys-
tem. Warehouse operator work close together with the procurement management. 
Flexibility in warehousing can be achieved by improving IT solutions in the company. 
Improved IT solutions allow warehouse operators to react fast on customer wishes 
(Bowersox et al 2013: 223-246).  
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Warehousing can be measured in statistical and dynamical metrics. Statistical metrics 
are for example product inventory, amount of the inventory and value of the inventory. 
Dynamical metrics are connected to time. Dynamical metrics are for example ware-
house fill rate, delivery frequency and amount of deliveries. Metrics are tools to analyse 
the performance of the warehouse and reduce carrying costs (Hokkanen et al. 2011). 
According to JIT approach warehouse carrying cost must be minimized since the cost 
does not provide value for the customer. Carrying costs includes cost of capital invest-
ed in inventory, warehouse space cost and insurance and taxes. Another type of ex-
pense is a cost of risk. Risk consists of short product life cycle of the products in the 
inventory and stock outs. To minimize costs unnecessary inventory must be avoided to 
keep capital related to the warehouse minimum. Furthermore avoiding stock out condi-
tions a company can reduce other costs. Other costs in warehousing are caused by 
separate shipments, special deliveries, or product losses (Bowersox et al. 2013, Rit-
vanen et al 2011:92). 
As stated earlier in an optimal Just-In-Time situation, a warehouse should be just a pit 
stop for products before their final destination. However reasons for keeping a ware-
house reduces cost in procurement operations and provides more value for the cus-
tomer. Nevertheless providing value for customer is balancing between inventories and 
warehousing costs, especially in a small company. In a small company available com-
pany assets should be attached in to core business elements instead of keeping un-
necessary inventory. Complexity of warehousing is illustrated on a Figure 8.  
 
Figure 8: Warehouse complexity 
Smaller inventories 









Figure 8 demonstrates how the service value, warehouse costs and inventory are con-
nected. Higher service level requires larger inventories, which is causing higher ware-
housing costs. Likewise smaller inventories affect on carrying costs but might lower 
service level. However successful warehouse management can create extra value for 
customers. 
3.3.2 Available warehousing options in supply chain 
High competence logistic business has created new business models for the member 
in Supply Chain. Nowadays is likely that distribution and transportation service provid-
ers offer also full logistic services, which includes warehousing (Hokkanen et al. 2011). 
This research is evaluating options to outsource a case company warehouse to a 
member in the current supply chain. On outsourced warehousing a warehouse is sub-
contracted to an third party service provider (3PL), which also offers wide range of oth-
er logistic services, including transportation, inventory control and customer service. 
According to Hokkanen et al (2011), available warehousing options in supply chain are 
presented briefly on below.  
• Wholesaler warehouse: Option to use wholesalers warehouse. Normally arriv-
ing shipments are large and warehouse is providing services for different situa-
tions. Using wholesalers warehouse reduces duplicity in inventory. 
• Terminal warehouse: Terminal warehouse is located between transportation 
vehicles. On terminal warehouse the earlier collected goods are unloaded and 
loaded to another vehicle. Terminal warehouses are common in logistical hubs 
and in the companies that provide transportation services. 
• Warehouse hotel: A 3PL provider who is working outside of the current supply 
chain. Nowadays it is normal that a warehouse hotel service provider is offering 
also logistic services including package handling, sorting, and shipments. 
• Sales office warehouse: As stated earlier a case company warehouse is located 




This research is evaluating these four options closely in Chapter 5. Using outsourced 
warehouses makes possible to remove capital in warehouse buildings and to combine 
small shipments with products of other manufactures that use the same supplier. The 
economical benefit is a result of fewer deliveries and improved product handling (Bow-
ersox et al 2013:18). Outsourcing is presented more on section 3.5. 
Using wholesaler warehouse makes possible to use consignment stock method. Con-
signment stock is close to Vendor Management Inventory (VMI) method. In VMI and 
Consignment stock the supplier owns the products until the end customer purchase. 
VMI allows the supplier to do all the necessary purchases for the company as well as 
managing the inventory. Consignment stock is suitable for purchasing retail organiza-
tion because the risk level is small and no company money is bind to the products until 
they are purchased. Also availability level of the products is good (Blanchard 2010, 
Ritvanen et al 2009:183). 
3.3.3 Warehousing risks 
Benefits of having an own private warehouse are flexibility and continual control of the 
own products. These actions are significantly better in own warehouse than in a con-
tract or public warehouse. Flexibility is gained from operating hours and actions, which 
can be adjusted (Bowersox et al. 2013:235). Other benefits and risks are illustrated on 
the Figure 9. 
 
Benefits of Warehousing: 
• Purchasing amounts 
• Lower interruptions in the supply chain 
• Flexibility 
• Value for the customer 
• Special shipments 
  
Risks of Warehousing: 
• Sudden demand changes 





Figure 9: Benefits of warehousing versus the risks of warehousing () 
Warehousing risks can be seen as a risk of holding an inventory. Holding an inventory 
requires security. Security risk can be a burglary or flooding and fire accidents. Fur-
thermore interruption in an information flow can cause a lot of extra work for the com-
pany. Some of the risks of warehousing are related to procurement. These risks are 
e.g. sudden demand changes and new product introduction. Then the current inventory 
loses the its value and affects on company assets. Therefore improving the procure-
ment process shrinks the risk level in warehousing (Bowersox et al. 2013).  
As mentioned multiple times earlier, in SCM and procurement it is essential to collabo-
rate with the suppliers to reduce risk in the supply chain. Therefore next section is fo-
cusing on Outsourcing and Section 3.5. is focusing on collaboration with the supply 
chain members. 
3.4 Outsourcing 
Outsourcing can be defined as a service or a process what is bought from a subcon-
tractor or a service provider who offers required services (Lehikoinen & Töyrälä 2013). 
In other words a major non-core action is moved for or bought from a specialist, or an 
effective external service provider (Lysons and Farrington 2012). As stated on fore-
words, a company who aims focus on the core business might consider outsourcing as 
an option. Especially when one of the company supply chain member primarily focuses 
on a desired outsourcing activity already (Bowersox et al. 2013: 396). 
First in an outsourcing process it is essential to analyse entirely the needs why the ser-
vice should be outsourced. Lysons and Farrington argues the drivers of outsourcing as 
follows; by outsourcing a company can be achieve rapid changes on service quality 
when the service is transferred to a specialist. Other drivers of outsourcing are reduc-
ing extra costs while capital can be controlled easier. On the financial side also the 
company funds can be invested to support company’s core-activities, which will gener-
ate more revenue (Lysons and Farrington 2012). 
To evaluate if outsource or not, can be done using Make-or-buy analysis. Make-buy 
analyse requires examination of the costs that highlight the relative financial ad-
vantages and disadvantages for the organisation of the outsourced service. Make-or-
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buy analysis is normally used within manufacturing companies but the analysis can be 
transferred into retail business. Make-or-Buy analysis requires earlier presented Total 
cost of ownership. TCO provides reliable information of the real cost of the service. 
Other considerations of make-or-buy are listed in the Figure 10. (Lysons and Farrington 
2012). Make or buy decision making process is illustrated in the figure 10.  
 
Figure 10: Decision processes for make or buy (Adapted from Lysons and Farrington 2012) 
In Figure 10 is illustrated step by step the make or buy decision process. First it is 
needed to measure if the action is part of the core business or strategically important. If 
it is, the answer is “yes” and the action should be maintained inside the company. If not 
the capability of performing the action inside the company should be measured. At the 
end it is needed to analyse if the action performed inside the company is competitive 
(Lysons and Farrington 2012). 
3.4.1 Outsourcing risks 
When the service is outsourced for a third party service provider (3PL) it is not riskless. 
The company is still facing same risks as operating the service by its own. The risk of 
outsourcing in Supply Chain can be defined as: lacks and product delays, risk of intel-
lectual property, product safety problems and other problems what might harm compa-
ny image. Furthermore the company is still fully responsible of its products or services 
even that the service is outsourced for a 3PL. The company is depending on the sup-
plier’s ability to provided services at the quality decided. Therefore outsourcing in sup-




When outsourcing supply chain processes, a company should use local services. Local 
3PL offers opportunities for closer collaboration, which is based on personal relation-
ships. Additionally local service provider reduces transportation costs and offers better 
service level in emergency circumstances (Lysons and Farrington 2012). Furthermore 
supply risk amount tends to rise in global outsourcing (Bowerbox 2013: 84). Lysons 
and Farrington argue the problems of outsourcing as listed on Figure 11. 
 
Figure 11: Problems of outsourcing in SCM (Lysons and Farrington 2012). 
The reasons for most common problems in outsourcing are illustrated on Figure 11. 
Outsourcing problems consist of various different actions. Actions are involved in all 
areas of the provider-buyer relationship. Outsourcing increases dependency of the ser-
vice provided and therefore reduces the flexibility of the company. Depending on a one 
supplier can be stated as a risk. The outsourced operation should be contracted to an 
expert who can offer long-term commitment. All of these actions are linked in total qual-
ity of the outsourced operation (Lysons and Farrington 2012:390). After the quality of 
the service the most critical problems on warehouse outsourcing are dependency on a 
supplier, insufficient documentation and poor management. Poor management is in-



























To reduce and avoid problems in outsourcing, a company must develop better partner 
relationships. Furthermore outsourcing is defined as from of partnership with the supply 
chain participants (Bowersox et al 2013: 352). Next section is focusing more on suppli-
er relationships management and collaboration. 
3.5 Partnership and collaboration 
As stated earlier, procurement is interfacing between suppliers and the buying compa-
ny. One of the main elements of procurement is Supplier relationship. Instead of focus-
ing only to purchasing products and services at lowest cost possible Supplier Relation-
ship Management (SRM) is leveraging supplier resources and competences for com-
petitive advantages (Hughes and Wadd (2012). Hughes and Wadd (2012) see SRM as 
a possibility to actively seek opportunities for operations that provide mutual benefits 
for the company and the supplier. 
Significance of SRM is increasing within the companies focusing on their core compe-
tencies and relies on their suppliers to sustain advantage and position over competi-
tors. Therefore a company conducting outsourcing in supply chain should focus on 
SRM (Lysons and Farrigton 2012). 
Key element of the SCM collaboration is to achieve business advantages and to add 
more value for the end customers (Ritvanen et al. 2011; Bowersox et al. 2013). Collab-
oration with the suppliers can be used to reduce substantial inventory and decrease 
duplicate effort. Company that can recognize dependency with its supplier could con-
sider cross-organizational collaboration. With cross-organizational collaboration the 
supply chain participant companies create common practises and integrate processes. 
Normally participants with largest risk are likely to have active roles and more respon-
sibility while conducting collaboration (Bowersox et al 2013). 
Extensive relationships contain wide range of planning and relationships are planned to 
last longer terms. Companies must believe that the business needs collaboration with 
the supply chain participants. To attain high-level of collaboration, supply chain mem-
bers must share strategic information. The information must be not restricted to trans-
action of data. Hughes and Wadd argue that one of the principals of the SRM is to help 
suppliers to understand buyer company requirements better. Shared information is 
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important on positioning and coordinating participating companies to be faster and per-
form required actions more efficiently (Hughes and Wadd 2012, Bowersox et al. 2013). 
Bowersox et al. (2013) also argues that collaboration between companies is based on 
mutual trust. The company must be able to rely on the partner performance in order to 
maintain the collaborative relationship (Bowersox et al 2013: 352).  
Bowersox et al. (2013) claims that supply Chain collaborative framework helps to iden-
tify the importance of SRM and collaboration. Collaborative framework can be seen in 
the Figure 12. On the figure a supplier is referred as a “resource base” and situated at 
left side of the picture. On the other side is the end-customer. The line between the 
supplier and the customer describes the information, products and money flow.  
 
Figure 12: Supply chain collaborative framework (Bowersox et al 2013: 358) 
Figure 12 illustrates the three context of collaborative supplier relationship. The opera-
tional context consists of traditional processes that fill customer requirements. The op-
erational context is including activities like procurement and customer relationship 
management. Planning and control context is including the IT- and planning systems. 
Bowersox et al. (2013) argues that it is essential to develop capabilities for internal 
communication, connectivity and collaboration. The behavioural context is based how 
the company handles relationships in the supply chain. As stated earlier successful 
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relationship management is essential in supply chain commitments. Commitment is 
essential in process to develop long lasting relationships (Bowersox 2013:356-361). On 
next section the existing knowledge of SCM is combined to create a tool to measure 
performance of the actions in the supply chain.  
3.6 Measurement tool for supply chain members 
In this study the objective is to evaluate warehouse-outsourcing options for a small IT 
company. Important element in successful outsourcing implementation is to choose a 
right service provider. And as stated earlier, outsourcing could be considered when one 
of the company supply chain member primarily focuses on a desired outsourcing activi-
ty already. Therefore to identify right 3PL in the current supply chain it is necessary 
focus on 3PL’s that provide complete logistic services. Complexity in this subject is how 
to choose a right service provider. Therefore it is compulsory to measure the perfor-
mance of the candidates Likewise it is needed to measure the overall quality of provid-
ed service as well as the service reliability (Scott et al 2011).  
In SCM measurements can be done evaluating the Key Performance Indicators (KPI). 
Normally in logistic the KPI’s are based on cost, time and quality of the required ser-
vice. Cost measurements are needed to define the total cost of the service (TCO). 
Time is essential to measure how well the supplier meets the company service level 
requirements. Furthermore time is related to the lead-time and order-to-delivery cycle. 
Quality is included to KPI’s to indicate service reliability and how the service provides 
value for the customer (Brewer and Speh 2000). 
Evaluating candidate performance should be not just based on KPI’s. The performance 
should also be measured on the Supplier Relationship Management view. Kaplan and 
Norton argue that to measure balance in SCM the data should come in four different 
fields. Fields are financial perspective, customer’s perspective, internal business per-
spective and innovation and learning. Measuring four fields provides more accurate 
data of the supply chain than just from the logistic processes (Brewer and Speh 2000, 
Kaplan and Norton 1992). In Figure 13 Brewer and Speh discuss how Balanced Score-




Figure 13: Linking Supply chain management to Balanced Scorecard (Brewer and Speh 2000) 
In Figure 13 the connection between SCM and BSC is illustrated. SCM is on the left 
side and four Balanced Scorecard perspectives on the right. Brewer and Speh demon-
strate that measuring these objectives, the evaluation is gaining better overall results 
than just measuring normal logistic KPI’s (Brewer and Speh 2000).  
The BSC is measuring overall supplier performance. While using balanced scorecard, 
first is essential to define the variables for the scorecard. Therefore developing a 
scorecard for a company it is necessary to include opinions from all the personnel who 
are in contact with the candidate. In this study the categories for variables are the same 
as introduced earlier: Time, Cost, Quality and Supplier relationship management (Bow-
ersox et al 2013:90). Figure 14 illustrates how the variables are divided in to categories 




Figure 14: Conceptual framework the measurements 
The variables illustrated in Figure 14 are collected from the existing literature. Time 
category includes the variables, which are important for the purchasing operations. 
Cost category is including the variables are necessary to include in SCM. Quality con-
tains the aspects related to the warehouse and outsourcing operations. SRM is includ-
ed to measure the collaboration. Next chapter is describing the case company re-
quirements and how the conceptual framework is customized to meet the case compa-
ny requirements. Furthermore a scorecard is created based on the case company crite-

























4 Customizing a selection tool for the case company 
This Chapter focusing more on the case company requirements. First the current 
weaknesses of the current Supply Chain arrangements are defined. Then the actual 
need for warehousing is analysed. This analysis includes the product portfolio evalua-
tion. Furthermore this Chapter defines the criteria to measure outsourcing candidates. 
Finally the evaluation tool is customized to meet the case company criteria. 
4.1 Current Supply Chain arrangements 
As presented in the introduction, the supply chain of the case company consists of 
many suppliers and manufacturers. The case company is using three main suppliers in 
direct deliveries straight for the customers. However most of the products stored in the 
company main warehouse are purchased in bulk from different suppliers in local and 
foreign market. Purchased products are sorted in the warehouse to meet customer 
requirements. All supply chain product flows are connected with different transportation 
companies to the case company. 
The supply chain management in the case company is lead by a procurement section. 
Procurement is responsible of the delivery times; buy in prices and warehouse invento-
ry supervising. Division of work in Procurement section is divided that PM is responsi-
ble of Supplier relationships, new products and required daily purchases. Supply Chain 
Analyst is responsible of daily shipments for the customers, supervising of the case 
company main warehouse inventory and customer reclamations.  
As stated earlier, the case company main warehouse is located at headquarter of the 
case company. Warehouse is used as storage to store company inventory. Warehouse 
is required to make customized shipments for the customers. Furthermore the ware-
house is used to reduce uncertainty of the supply chain. Current uncertainty is caused 
by long delivery times with some suppliers and difficulties in order book forecasting. 
Therefore the continual inventory in certain products is required. Furthermore the case 
company is offering products for demanding B-to-B customers, who need quick actions 
to fulfil their requirements (Researcher own observation). 
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All hold inventory can be defined as finished goods or products, which are ready to 
resale. Although some selected products require software updates and small hardware 
improvements. These value-adding services (VAS) are done in the company headquar-
ter or one of the case company sales offices. In some situation the VAS are outsourced 
for a third-party service provider. 
Since the case company is offering customized solutions, the ordered product bundle 
can contain products from many different suppliers. It can be stated that the case com-
pany is a solution provider, but the solution is different with every customer. Therefore 
every order is containing different pieces of the puzzle. At the moment the puzzle (pro-
vided solution) is delivered in pieces for the customer using different suppliers direct 
deliveries and shipments from the case company warehouse (internal discussion and 
researcher own observations). 
Current arrangement is causing a lot of errors in the delivery process. Delivery errors 
are caused by multiple shipments, internal communication problems and duplicate in-
ventory with the suppliers. To reduce multiple shipments and increase turnkeys in the 
delivery process the product should be store in the same location. To handle all ship-
ments at the case company warehouse would increase the inventory and company 
assets attached to the warehouse. And besides, to handle all shipments at the case 
company warehouse is leaning against another fact that the case company warehouse 
has a very limited amount of space for the inventory. Furthermore the current ware-
house is not designed to handle a large amount of shipments. Additionally the case 
company doesn’t believe to be enough competitive on warehousing (interviews and 
researcher own observation). 
To conclude, current supply chain arrangement is causing a lot of extra work and un-
necessary costs for the case company. Extra work as well as costs is a result of multi-
ple shipments, shipment errors and duplicate inventory with the suppliers. At earlier 
phase of the company history all product handling could be done at the case company 
but the recent and forecasted growth is causing that current warehouse is not sufficient 
competitive. Therefore to solve current problems in the supply chain the case company 
requires an evaluation of the available warehousing solutions. Furthermore the case 
company believes that outsourcing would provide solution to multiple shipments and 
reduce delivery errors. 
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4.2 Case company inventory analysis 
This section is based on the case company internal data. The section analyse the case 
company product portfolio in two different ways. Analyses are based on ABC analysis 
and Kraljic purchasing portfolio. The purpose of this section is to identify the most im-
portant products for the case company. This analysis is required to create criteria for 
the Product portfolio variable in the final evaluation tool. 
According to ABC analysis the case company product portfolio is divided as follows in 
Table 2. Division is done based on the how many times the product is retailed during 
the last financial year. As stated earlier the A class, B class, C class represent how 
important the products are for the company. Additionally the per cent rate illustrates 
that how many order contains the following product. Furthermore the Table 2 illustrates 
where the products are currently purchased. 
Product	   Class	   Customer	  %	   Current	  supplier	  
Product	  1	   A	   90	  %	   A	  &	  B	  
Product	  2	   A	   30	  %	   A	  &	  C	  
Product	  3	   B	   10	  %	   A,	  B	  &	  C	  
Product	  4	   C	   1	  %	   A,	  B	  &	  C	  
Product	  5	   B	   10	  %	   A,	  B	  &	  C	  
Product	  6	   B	   5	  %	   Other	  
Product	  7	   B	   10	  %	   A,	  B	  &	  C	  
Product	  8	   C	   5	  %	   A,	  B	  &	  C	  
Product	  9	   B	   5	  %	   A	  
Product	  10	   A	   30	  %	   Other	  
Product	  11	   B	   3	  %	   Other	  
Product	  12	   B	   2	  %	   A	  &	  B	  
Product	  13	   C	   1	  %	   A,	  B	  &	  Other	  
Product	  14	   A	   20	  %	   Other	  
Product	  15	   B	   5	  %	   Manufacturer	  
Product	  16	   B	   10	  %	   Other	  
Table 2: Case company product portfolio (Case company internal data). 
On the Figure 15 the product portfolio is divided to Krancji Matrix. As stated earlier the 
products are divided based on to the economical impact and the supply risk of the 
product. Products are coloured based on the earlier ABC-analysis. Red is class A 




Figure 15: Case Company product portfolio illustrated in Krancji Matrix (Researcher own obser-
vation and case company internal data) 
As can be seen from the Figure 14 the Class A products are situated at the left upper 
corner of the matrix. Furthermore the analysis defines that the Strategic products are 
ordered at the moment directly from the manufacturer. Therefore the case company 
should primarily seek collaboration with the candidate, which also offers volume prod-
ucts. Therefore the similarities in the product portfolio between the case company and 
the outsourcing candidate are vital. Similarities reduce duplicate shipments in the sup-
ply chain. Furthermore the similarities cut warehousing cost while the products are al-
ready stored in the candidates inventory before the actual order of the case company. 
Additionally lacks of similarities in the product portfolio cause the problem that the re-
quired warehouse space is larger when the missing products have to be purchased 
from the other suppliers (Internal documents and discussion with company PM and 
MD). 
Based on this analysis the best candidate is a company who meets best the case com-
pany product portfolio. Even that the product portfolio is a large variable in the candi-
date evaluation tool, the candidates should be measured in way that the whole perfor-
mance is measured. Next section introduces other case company requirements. 
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4.3 Case company requirements 
After the case company product portfolio analysis other requirements and criteria are 
defined. This section is based on case company internal interviews and documents. 
According to discussions with the case company, the service requirement is that the 
purchased logistic packet is competitive and meets the case company criteria. Howev-
er the outsourced service should not be significantly more expensive than the current 
arrangement. The objective of the outsourcing service is to add extra value in the Sup-
ply chain and reduce overall cost of the current warehousing. Furthermore the lead 
times are planned to reduce and the overall service quality must be higher than the 
current arrangement.  
From a SRM view the collaboration must be flexible and reliable. Additionally the ease 
of doing business is set to a high valour. Flexibility is mentioned as a one of the key 
indicators as the case company order book deviations are high during the financial 
year. Therefore the required warehouse space changes a lot during the financial quar-
ters. Easy of doing business includes the aspects of user-friendly user interface, com-
munication capabilities and bureaucracy of the service provider. Interviews also 
showed that current Supplier relationships possibilities and benefits are not fully under-
stood in the case company. Managing Director of the case company states that they 
have been a kind company for the suppliers in the past and the company should seek 
methods for a closer collaboration. Discussion also indicates that the environmental 
aspect should be added to the criteria. Furthermore focusing on Environment and 
green values is mentioned a way to gain competitive advantages from the competitors. 
To maintain a current warehouse service level, the case company requires that the 
warehouse operations could be transformed for the outsourcing candidate entirely. 
Therefore the actions conducted in the current warehouse must be able to conduct also 
in the partner premises. According to the case company personnel these actions are 
collective shipments, fast delivery option and possibility for product customizing with 
value adding services (hardware and software installation). 
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4.4 Candidate measurement framework 
Figure 16 concludes the variables in different categories what are to be measured in 
this research. The variables are collected from the existing literature and interviews 
within the case company. Furthermore some variables from the literature are custom-
ized to meet the case company requirements. 
 
Figure 16: Customized measurement Framework (Existing literature, Researcher own observa-
tions and discussions with the company personnel). 
In Figure 16 shows how the earlier created framework is customized for the case com-
pany. The four categories have earlier introduced KPI indicators, time, cost and quality, 
which are critically relevant to SCM. Furthermore the Figure 16 illustrates how the SRM 
is measured. Significant changes to the earlier introduced framework are the later in-
cluded VAS and Product portfolio variables. Next the categories are presented briefly. 
Time category is including the activities what are essential in the Supply Chain Man-
agement. These activities are response time, order-to-delivery time and delivery accu-
racy. Furthermore the “User Friendly UI” variable is added to the time section because 
there are significant differences in the user interface of the procurement services be-
































Cost category is including all costs included in the warehouse services. Usually ware-
house service cost variable is depending if the candidate is charging based on the 
number of items stored or the required warehouse space. Product cost is included to 
measure how the candidate can compete against other suppliers. Furthermore on a 
product cost it is needed to analyse how the deeper supplier relationship with only one 
supplier would affect on product prices. Transportation costs are normally measured 
based on the volume and shipment size. However the observations and company in-
ternal data indicates there are significant changes on transportation cost between the 
candidates. On a framework Value added services (VAS) cost are any work that gen-
erates extra value for customers. VAS cost is included to measure the cost of hardware 
/ software installations, collective shipment and fast delivery. 
On a framework (Figure 16) a Quality category includes the similarities in the product 
portfolio between the case company and the candidate. VAS provided by the candidate 
and where the outsourced service is located. As stated earlier the service location 
should be analysed when considering outsourcing. Therefore location is one of meas-
urement and it is based on the distance between the company and the warehouse. 
Furthermore the Environment aspect is added to measure how the candidates pay at-
tention to environmental aspects. 
As stated earlier, carrying cost of a warehouse can be reduced using other supplier’s 
warehouse. Therefore it is critically essential to measure how well the supplier’s prod-
uct portfolio meets the company requirements. Then the case company does not have 
to invest any capital on the products before the actual customer order, since the sup-
plier is providing those products constantly. Furthermore in this Thesis the supplier 
provided VAS should be measured to reduce unnecessary shipments and rotations 
between the supplier, company and customer.  
On a framework the Supplier Relationship between the company and the supplier is 
measured based on the commitment, flexibility, resources and competences. Commit-
ment is relative on the dependency between the company and supplier. Flexibility is 
required in sudden situations e.g. need for extra space or financial assets. Resources 
are the bases of service reliability and the requirements for a future growth. Compe-
tences are to be measured to analyse differences between the candidates. 
37 
  
4.5 Scorecard for measurements 
On the Figure 17 earlier introduced framework is transferred to a scorecard. On score-
card each attribute is weighted according to the company requirements. Total evalua-
tion is calculated based on weighted-average of the attributes (Bowersox et al 
2013:90). Scorecard provides vital overall performance data from outsourcing candi-
date. Figure 17 is including a data from an example candidate.  
 
Figure 17: Example of the Scorecard for candidate evaluation (Adapted from Bowersox 2013:91 
and Brewer and Speh 2000).  
Maximum score for each variable is based on the characteristic or metric, what the 
company defines. These metrics can base on for example the company service level 
agreements or strategic objectives. In this study each of the chosen variables have sub 
attributes to provide more accurate data. Scorecard presents more detailed overlook 
how the final grade is evaluated. Furthermore scorecard can be used to identify actions 
that require development (Bowersox et al. 2013:91). 
38 
  
The characteristics and metrics on Figure 17 are based on discussions and interviews 
with the case company personnel. Interviewed persons included purchasing manager, 
MD of the company and finance personnel to provide collective view of the whole pro-
cess. However the weights in the scorecard can be changed to support company strat-
egy changes. On a next chapter the introduced scorecard is used to measure the 
available candidates for a warehouse outsourcing.  
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5 Supplier and outsourcing options evaluation 
This chapter consist of evaluations of the warehouse candidates. First the Supplier A, 
B and C are evaluated. Afterwards the other warehousing options for the case compa-
ny are evaluated. All evaluations are based on interviews, observations and the criteria 
introduced earlier. Finally the conclusive summary is constructed to illustrate the re-
search findings. 
As stated earlier the candidates are chosen by their role in the current supply chain of 
the case company. Primarily the candidates are suppliers of the case company, who 
also offer warehousing services. However three other warehousing options are evalu-
ated in the Section 5.2. Total performance of the warehousing candidates is measured 
with the balanced scorecard, which was constructed earlier on chapter 4. The overall 
grade is based on the case company criteria. Furthermore this evaluation is concentrat-
ing to find out the future advantages and weaknesses of the possible collaboration with 
the candidate. All warehouse-outsourcing candidates are measured anonymously in 
this Thesis and accurate data is given to the case company only. 
With the variables of the scorecard and discussion with the candidates a SWOT analy-
sis of the candidates is done to conclude the findings. SWOT analysis is including 
Strengths, Weaknesses, Opportunities and Threats of the possible collaboration. Ac-
cording to Haverila (et al. 2005) SWOT analysis is suitable tool to recognize problems 
and learning possibilities in the company strategy. SWOT, as well as this Thesis, is 
used as a tool for decision-making (Haverila et al. 2005). The results of the evaluations 
are summarized on the Section 5.3. 
To conduct the evaluations an example warehouse created and is used to simulate the 
costs of the outsourced service. An example warehouse is based on the company in-
ternal data. Furthermore the given data for the candidate is identical for all candidates. 
Therefore the evaluation can be used to compare the candidates. However the product 
portfolio or product costs are not tested from the candidates who are not suppliers of 
the case company. On the next sections the evaluation findings are presented first 
starting on the suppliers of the case company.  
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5.1 Current supplier candidates 
5.1.1 Supplier A 
Supplier A is currently a largest supplier for the case company. Furthermore Supplier A 
is a market leader in the local market area. However the current benefits of the long 
collaboration and customership are obscure. Based on internal interviews the case 
company finds Supplier A as a large, reliable but little inflexible. On the other hand 
Supplier A is dependable, price competitive provides all necessary services. Other find-
ings show that the transportation costs are based on the shipment size and volume. All 
required VAS could be conducted on their premises. Benefits of collaboration with the 
Supplier A are that the current inventory is possible to decrease by using Supplier A 
warehouse. Supplier A provides largest stock in the local market and has the most im-
pact on the prices. Therefore and according to the evaluation Supplier A is the best 
candidate for the case company.  
However the Supplier A has a lot of other customers and unique relationship might be 
difficult to maintain. The case company is small comparing to other Supplier A custom-
ers. Furthermore the latest software updates have caused problems for the case com-
pany.  
5.1.2 Supplier B 
According to the evaluation, Supplier B is another competitive option for the case com-
pany when the case company wants to reduce the amount of the inventory. Supplier B 
has large product similarities with the case company and competitive prices. However 
Supplier B only has a sales office in the local market area. The outsourced warehouse 
is situated in other country. Therefore delivery times are higher than the other candi-
dates. However the evaluation shows that the location of the warehouse does not have 
a significant change on transportation costs but as stated earlier the risk tends to rise 
on global outsourcing. Additionally Supplier B does not provide pick-up service in sud-
den circumstances. 
Benefits of the collaboration with the Supplier B are that the case company has a lot of 
similarities in the product portfolio with the supplier. Furthermore the shipment cost is 
fixed price. Therefore the case company can benefit economically when using collec-
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tive shipments with the Supplier B. However the case company has conducted a pilot 
phase earlier with Supplier B with not so encouraging results. This reduces the overall 
score of the Supplier B. 
5.1.3 Supplier C 
Supplier C is a new player in the local market. Case company sees Supplier C more 
agile and smaller than other two supplier candidates. Communication and current col-
laboration is working out well. However Supplier C has a lot of shortages in the product 
portfolio with the case company. Therefore the collaboration would not reduce delivery 
times or reduce inventory when the products are purchased from other supplier to 
make collective shipments at the Supplier C premises. Benefits of the collaboration are 
communication, flexibility and service location. Furthermore Supplier C provides all 
necessary VAS and some services for the future. Also pick-up service is available and 
fast delivery is possible to serve demanding business clients. 
5.2 Other available outsourcing options 
As stated earlier in current Supply chain management thinking many traditional trans-
portation service providers have turned into full logistic service providers. It is no won-
der that the case company current transport operator also provides warehousing ser-
vices. Warehousing services are especially made for the companies who need out-
sourcing services or extra space for certain period of time. Therefore this section en-
lightens other available warehouse outsourcing options for the case company. First 
current transportation service providers warehousing services are evaluated. Second 
the other warehouse service provider is measured. Finally current warehouse opera-
tions are evaluated with the same metrics. These options are included to the research 
to give a wider overlook of the study and available options. 
5.2.1 Third-party logistic provider 
According to interview and analysis of the case company data the closer collaboration 
with the current transportation service provider would not reduce overall transportation 
costs. The result of cost reduction is possible when the products are stored in the dis-
tribution centre of the transporting service provider. However this was not the case with 
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the current service provider. Furthermore the cost of the outsourcing service is high 
and the overall flexibility is decreased when the products are stored in the 3PL ware-
house. Furthermore the company has a lot of customers from various industries and an 
unique business relationship is hard to establish. Furthermore communication between 
the companies IT systems remains a mystery without an actual testing. 
5.2.2 Warehouse hotel 
Public warehouse hotel option is measured briefly to give another look of the possibili-
ties of warehouse outsourcing. According to the evaluation a public warehouse hotel is 
considered as slow, inflexible and expensive solution for the business problem. A 
warehouse hotel is not specialized in the same business as the case company. There-
fore some services are hard to conduct with the warehouse hotel service provider. Fur-
thermore warehouse hotel option would need large product volumes to gain competi-
tive advantages. Otherwise required services are expensive to conduct for a single 
product. However warehouse hotel provided also an option to handle whole product life 
cycle from the delivery to the recycle. Furthermore according to SCM thinking the col-
laborative partner should be found inside the supply chain to gain better results. How-
ever this option might be essential if the business is growing at the same rate and the 
case company requires quick extra space for certain products for a small period of 
time. 
5.2.3 Current warehousing 
Current warehouse is included to compare other options with current warehouse ar-
rangement. As stated earlier the weaknesses of current warehousing are that the 
warehouse operations are not sufficient competitive. These operations include, collec-
tive shipments, packet handling and lack of warehouse space. Other weaknesses of 
the arrangement are that the order-to-delivery times will rise if all shipments are con-
ducted from the case company warehouse. Furthermore the overall shipment cost is 
higher at the current warehouse. However own warehouse provides required flexibility. 
All needed VAS can be done in the own warehouse. The results show that keeping an 
own warehouse is a better option than outsource it to a transportation company or out-
side of the current supply chain. 
43 
  
5.3 Summary of the evaluations 
This section summarizes the conducted evaluations. Table 4 illustrates the overall find-
ings. The table 4 includes the main advantages and weaknesses of the evaluated can-
didates as well as shows the overall score of the candidates. 
 
Table 4: Conclusion of the conducted evaluations 
According to the evaluation, the perfect candidate was not found. However the best 
candidates are the ones what are current suppliers of the case company. Furthermore 
suppliers provide better VAS as they are working in the same business area. Best can-
didate according to evaluation is Supplier A. Supplier A provides all necessary services 
and has the most similarities in the product portfolio. Furthermore evaluation findings 
show that all candidates provide better warehouse operations and the suppliers provide 
cost efficiency transportation solutions than the current arrangement.  
Next chapter is focusing on overall research findings and further suggestions for the 
case company. Furthermore the reliability and validity of this research is tested.  
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6 Discussion and Conclusions 
This chapter concludes the overall findings of the Thesis. Later some further sugges-
tions are made for the case company. Finally the Reliability and Validity of this Thesis 
are tested. 
6.1 Overview of the Findings 
First the current need for warehousing and the current warehouse was analysed. The 
analysis indicated that the current warehouse arrangement is not enough competitive. 
Furthermore the current arrangement does not provide as much value for the customer 
as the case company required. The warehousing problems were defined in detail and 
included to the evaluation tool to solve the current problems. Later the conducted eval-
uation illustrated that all other candidates provide better warehouse services and cost 
efficiency transportation solutions than the current warehouse arrangement.  
According to conducted evaluation the Supplier 1 is the best match for the case com-
pany. Therefore the case company should move further in the collaboration with the 
Supplier 1. However the conducted evaluations indicate that different company strate-
gies provide different overall results. If the case company criteria were to choose a 
partner by focusing on easier SRM than the matching product portfolio the evaluation 
results would be different. As stated earlier the perfect match was not found and the 
case company should especially to find out solutions for the weaknesses of the Suppli-
er 1 to have a long lasting relationship. These solutions require more research and 
actual testing of the collaboration. 
On this thesis a case company product portfolio analysis was made along with the 
candidate evaluation. The analysis defined that the case company should focus more 
on SRM with certain products to maintain the needed service level. Furthermore the 
product portfolio was a highest criterion of the evaluation. The matches on the product 
portfolio reduce the overall procurement work and warehouse carrying cost. However 
the complexity of the relationship arises when all the products are purchased from the 
same Supplier because pending on a one supplier can be stated as a risk. 
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6.2 Suggestions for Further Development 
In this thesis the case company inventory, warehouse operations and supplier relation-
ships were analysed to find out the case company outsourcing requirements. Accord-
ing to Product portfolio analysis the case company should focus more on Supplier Re-
lationships in certain products to maintain better product availability and customer ser-
vice level. Analysis of the current warehouse operations indicated that the current 
warehouse does not provide as much extra value for the customer as the case compa-
ny has planned. Furthermore the per cent of turnkey deliveries is significantly low.  
To provide more turnkey deliveries from current warehouse would require larger inven-
tory. Larger inventory requires investments into current warehouse to improve ware-
house operations. Warehouse operations, product handling and packing should be at 
competitive level when consider using own warehouse. Therefore outsourcing can be 
stated as a fine option to improve current supply chain arrangements. 
However outsource decision for the case company warehouse should not entirely base 
on this research. According to PM of the case company, it is difficult to forecast how 
the case company IT-system would work with the outsourced warehouse. However to 
conduct rapid changes in current warehousing, the case company should think of pilot 
testing with the best candidate, based on the conducted evaluation. Pilot test with a 
small inventory would provide better data how the information systems communicate 
together. Furthermore after a pilot testing, improvements can be made depending on 
pilot testing results.  
To conclude, for the further development the case company should: 
• Procurement team should focus on the supplier relationships to maintain better 
product availability with the product of the High Supply risk. 
• Outsourcing process should be done in phases by first conducting a pilot test 
with the best candidate, based on the evaluation made in this Thesis. 
• More information should be gathered from how the IT systems interact together 
in the collaboration. 
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Case company should remember that outsourcing does not solve the problems of the 
warehouse or inventory. Figure 18 shows that the risks of warehousing are still exist 
even that the warehouse is outsourced. Furthermore a new arrangement would cause 
new risks in the supply chain. However most of these risks can be avoided by focusing 
on Supplier Relationship Management.  
 
Figure 18: Warehouse outsourcing and risks 
6.3 Reliability and Validity 
In this section the reliability and validity of this research is tested. The test is based on 
Yin (2009) and Huhta (2013) methods.  
The research material for this Thesis consists of data from multiple sources. Used 
sources include interviews and discussions with persons in different key positions of 
the research company and the suppliers. The interview questions were provided in 
advance and also semi-constructed questions were used. The data was gathered the 
case company and its suppliers. Furthermore up to date literature of the research sub-
ject was reviewed to achieve reliable results.  
All findings of the research were presented to the case company in different phases of 
the research to test validity of the research. Final evaluation tool was presented to the 
whole case company to gain supporting feedback and concluding thoughts. However 
the evaluation is not perfect and it doesn’t measure how the information flow between 
the company systems operates. Furthermore the research findings require more ac-











Finally the analysis of the data was done rigorously to keep attention on the business 
problem. Researcher seeks to find the root of the business problem and analyses how 
the business problem is developed. To test the reliability of the research it is needed to 
remind that the researcher was an employee of the case company during the research 
period and some of the results might have been affected due that fact. 
To summarize, making a case study in a small, newly established company is fascinat-
ing. The effects of small changes in the Supply Chain can be seen in a very short peri-
od of time. However this Thesis is only providing tools and ideas from what kind of as-
pects warehouse outsourcing should contain in a small IT-retail business. Further re-
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Appendix 1 
  1 (2) 
 
  
Questions for the Case Company 
Following questions were asked from the case company during the research. All dis-
cussions are not included to this Thesis 
What the company is waiting from the future? 
 
What is the company requirement for a warehouse? 
 
What kind of warehouse the company has at the moment? 
 
How many items are stored at the warehouse? 
 
How many shipments in a week are delivered from the warehouse? 
 
How many in a week the company have in total? 
 
How of the shipments are ”turnkey deliveries”? 
 
What is approximately value of the warehouse in a month? 
 
Is there a possibility to gather all products to the company warehouse and handle all 
shipments from there? 
 
Is the company warehouse or current logistic arrangement competitive? 
 
Does warehousing at the moment add any value for the customer? 
 
How do you want to develop current warehousing? 
 
Service cost: 
• How much are warehousing cost at the month? 
• How much are transportation cost in a month? 
• How much are cost of the personnel needed for warehousing? 
 
What kind of problems has shown with the current warehouse arrangement? 
 
What kind of value-adding services are done in the current warehouse? 
 
What kind of Value-adding services the case company needs? 
• Assembly? 
• RMA or Maintenance? 
• Customized packing? 
 
What the company is expecting from a outsourced warehouse? 
 
What the company is expecting from a outsourcing partner? 
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Is there a plan for a current warehouse space? 
 
How does the company benefit from the current supplier relationships? 
 
Does the company measure performance of the current suppliers any way? 
 
Describe your relationship with the Supplier A 
• Collaboration? 
• Service and product cost? 
• Problems? 
Describe your relationship with the Supplier B 
• Collaboration? 
• Service and product cost? 
• Problems? 
Describe your relationship with the Supplier C 
• Collaboration? 




  1 (1) 
 
  
Questions for the Suppliers  
Following questions were done for the Suppliers A, B and C. 
 
What your service promise for the customers? 
 
What logistic services you are offering 
 
What kind of warehousing services you are offering? 
 
What kind of value-adding services does it include? 
 
What of the following products you are offering? 
 
• ”List of the products” Found on attachment 3” 
 
*If you are offering the product during the next three months, please add the infor-
mation of it. 
 
What does the warehousing service cost? 
• How the price is constructed? 
• (Number of stored items? / weight or capacity? / Number of shipments? 
 
What is your order-to-delivery time? 
 
Where is the warehouse located? 
 
Is there a pick-up option for the shipments? 
 
How do you handle the problem situations? For example Product losses or RMA’s?  
 
Is there a possibility for modifications of the warehouse space, if the needs change 




Estimate cost for a case company warehouse? 
• What does the price inclue
  
 
  
 
